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162 Intelligence and MisceUaneous Articles. 

from radiant heat~ all motion would cease ; for experiment tells 
us that it is only when at or about the freezing-point that 
ice is what Principal Forbes called viscous. I t  is interesting 
to note that those particles of ice which have to carry the 
greatest load, that is, are in a state of compression, are the 
most likely to be the first melted; a fact which not only ac- 
counts for the inability of ice to ex~end much ~hen in tension, 
but increases the efficacy of liquefaction and reconqelation to 
produce glacier-motion. 

I will not attempt to refer to the bearing of this theory 
upon ribboned structure and the many other interesting 
peculiarities of glacier ice, the present opportunity not being 
convenient for their detailed treatment. 
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ON T H E  I N F L U E N C E  OF L I G H T  U P O N  T H E  E L E C T R I C  D I S C H A R G E .  

BY E.  WIE DE MAlqN A N D  H .  E B E R T .  

p R O F .  H. HERTZ* in a recent paper, " On the Influence of 
Ultra-Violet Light upon the Electric Discharge,' has described 

a series of experiments which show that fight-rays, and, according 
to Prof Hertz, exclusively the extreme ultra-violet rays, exert 
a certain influence upon the passage of electricity in a spark- 
discharge. I t  remained uncertain whether this influence was of a 
primary nature; or whether the passage of the discharges was 
effected by secondary impulses produced by the action of the light. 
In order to obtain a nearer insight into the conditions and nature 
of the phenomenon, we have, in the first place, repeated Hertz's 
experiment, and always with complete success; then we have 
further varied the conditions of the experiment, and have thus 
obtained the following results. As source of light we nearly 
always employed an electric arc-lamp ; in particular cases burning 
magnesmm. 

(1) The phenomenon is seen with the greatest regularity not 
only with the discharge of an induction-coil, but also when a Itoltz 
machine is used, that is, with statical electricity, if the discharge 
upon which the light acts is contained in a secondary circuit of a 
Holtz machine, the spark-length of the primary circuit being varied 
by means of a spark-micrometer. Illumination of the discharge 
produces a lowering of the potential necessary for the passage of 
the electricity. 

(2) In order to study the influence of the light during the 
passage of electricity in the passive discharge, one pole of the machine 
was connected with the earth ; the electricity accumulated upon the 

Wied. Ann. xxxi. p. 983 (1887). 
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other pole passed first through the spark-length, then through a 
discharge-tube of the usual form, or a tdepl,one wrapped with 
india-rubber, and then to earth. The result was that not onlr the 
rhythm of the discharge was entirely different (as shown bY the 
altered note in the telephone), but the whole character of the 
discharge was altered, as the appearance of the Geissler-tube showed 
without difficulty. I n  place of the irregular discharge, upon 
illumination a steady discharge occurred (also clearly observed 
directly in the spark length) ; but all this occurred o,'/!/ with tl~e 
negative discharge through the spark-length. With the passage of 
positive electricity, there is no difference between illumination 
and non-illmnination. In  order toobtain the phenomena, sharply 
disturbing reflexions of the light from one ball upon the other must 
be avoided. In  the same way the phenomena may be disturbed by 
the induction of the electricity accumulated upon 'the balls. I f  we 
avoid these disturbances by suitable arrangements, then, with atmo- 
spheric pressure, upon illumination and passage of negative electricity, 
we hear a note, and upon nou-illumination a noise veiling a much 
deeper note. With positive electricity there is no difference to be 
observed. The change which the discharge itself suffers is very 
striking. When the light does not reaeh it, there are irregular 
paths in which the electricity passes which change their form and 
place so often that, in consequence of the persistence of the image 
upon the retina, there are several to be seen at the same time ; as 
soon as the first ray of light reaches the place at which the negative 
electricity enters the spark-distance, all these paths unite into one, 
in which the electricity passes perfectly steadily and uniformly 
without noise as at first. At  bol h balls it is at right angles to their 
surface. 

(3) The h~tensity of this action of the rays upon the negative 
electricity is essentially dependent upon the pressure of the gas in 
which the experiment is made ; with certain moderate pressures and 
distances between the balls, it reaches its maximmn, from which it 
diminishes rapidly both with increase and with decrease of 
pressures. 

(4) Further, the mode of illumination plays an important part : it 
is essentially only one point of the electric light (which was the p,r t  
exclusively elnployed in the later experiments), and tl'.at the hottest 
part of the carbons, which is especially concerned in producing the 
phenomenon ; the rays therefrom must accurately strike the poi~t 
where the discharge strikes the negative ball ; for the reason already 
given, it is advantageous to shade the positive bail. 

(5) The phenomenon is seen both in dry and in moist atmo- 
spheric air, in dry and moist hydrogen as well as in an atmosphere 
of carbonic acid; in the latter gas remarkably clear and sharp. 
The maximum intensity of action occurs in different gases at, 
different pressures; this has apparently an intimate connexion 
with the development of the kathode-rays. 

(6) The phenomenon is certainly not exclusively associated 
with the ultra-violet rays ; this is seen most clearly in the expert- 
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ments with moist carbonic acid ; here it is essentially rays which 
belong to the visible part of the spectrum which show themselves 
active. For if, to begin with, the ultra-violet light be shut off by 
means of a glass plate placed before the lamp, we yet observe the 
most marked differenceif, by means of a board, a red or a green 
glass, the more refrangible visible rays are taken away; blue glass 
allowed the active rays to pass to a large extent. That it cannot 
be the heat-rays which bring about the observed difference, is seen 
from the fact that a plate of alum or a glass trough filled with 
alum-solution did not affect the action. I t  is to be remembered 
that the kathode-rays are of different colours in carbonic acid and 
in hydrogen. 

(7) From these experiments, and particularly from the fact that 
it is exclusively the negative electricity which is influenced by the 
light, we come to the conclusion that the above phenomena are 
most intimately related to the production of the kathode-rays. The 
conditions favourable to the development of the synchronously- 
vibrating kathode-rays are facilitated by the light falling on the 
electrodes, since their wave-length is different in different gases. 
Different gases must be specially sensitive to the action of different 
regions of the spectrum of different wave-length. The development 
o[ the kathode-rays is further dependent, in a manner conditioned 
by the individual peculiarity of the gas, upon the pressure ; so that 
the magnitude of the influence which light striking the electrodes 
can exert must also be dependent upon the pressure. The pheno- 
menon we are considering may then probably be regarded as a kind 
of resonance-phenomenon, somewhat similar to the bringing about 
of an explosion by the detonation of certain definite substances only. 
The kathode-rays, as it were, make the way clear for the succeeding 
discharge.--Proc, of the Phys.-Meal. Inst. of Erlangen. 

SIR WILLIAM THOMSON'S PAPER ~ ON THE APPLICATION OF THE 
DECI-AMPERE OR CENTI-AMPERE BALANCE TO THE DETERMI- 
NATION OF THE ELECTROMOTIVE FORCES OF VOLTAIC CELLS. JJ 

On account of a numerical er ror  in this paper (see Philoso- 
phical Magazine for December 1887), pointed out by Mr. Desmond 
Fitzgerald in a communication to the ':Electrical :Engineer' for 
January 6, 1888, referring to Mr. Gr ay's ~neasurement of Novem- 
ber of the electromotive force of Clark cells constructed by Mr. 
Bottomley last March, substitute for t he last four lines of the article 
the following : - - "  correcting to 15 ° C .  ~e obtain 1"4346 ~Rayleigh 
volts at that temperature. This resu It is interesting as showing a 
difference of less than 3-~ per cen t. from that obtained by Lord 
Rayleigh for similar cells, which w as 1"435 at 15 ° C." 
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